The aim of this research was to study the utilization ability of the salt whey and milk permeate to produce exopolysaccharides (EPSs) from halophilic bacteria. Where cheese whey is simultaneously an effluent with nutritional value and a strong organic and saline content. However, it is drained in the sewers, the EPSs are highly heterogeneous polymers produced by different species of bacteria and have recently been attracting considerable attention from biotechnologists because of their potential applications in many fields. Thus, we have isolated some halophilic bacteria that showed the ability to produce EPS from whey and milk permeate. A total of 46 strains of moderately halophilic bacteria were isolated from two types of samples. The first type was dairy samples (Baramily cheese whey and mish cheese), while the second type was water samples (salty lake water and its sediments) of Wadi El-Natrun Valley (lakes Hamra, UmRisha, and Baida), Beheira Governorate, Egypt. From isolated strains there are twelve strains were having the ability to produce exopolysaccharides but only seven strains can produce EPS from whey and milk permeate. The growth conditions i.e. concentrations of NaCl, pH value and different incubation temperature, of isolates were determined. The effect of these conditions on the production of EPS was investigated. The obtained results indicated that the optimum conditions for the production of EPS by these strains were 10 % NaCl, pH 7 and the optimum incubation temperature was 37°C. Three strains showed the highest production of exopolysaccharides. These strains were identified using two methods the first method was biolog system and the second one was 16S rRNA sequence analysis method. It could be identified as Alteribacillus bidgolensis and Bacillus licheniformis. Alteribacillus bidgolensis (strain P4B) produced the highest amount of EPS (52 g/L) from whey followed by Bacillus licheniformis (DSM 13) (42 g/L), while the highest amount of EPS produced from milk permeate was (43 g/L) by Alteribacillus bidgolensis (strain P4B) followed by Bacillus licheniformis (DSM 13) (36 g/L).
INTRODUCTION
Cheese whey is the most polluted byproduct induced in the production of cheese. It can cause an overabundance of oxygen utilization, toxicity, impermeabilization, etc.., in the receiving environment conditions. The volume of effluents delivered in the cheese production industry has expanded with the expansion in cheese creation. World production of whey is about 2 × 10 8 tons per annum, containing ~9 × 10 6 tons of lactose and 1.4 × 10 6 tons of whey proteins (Fox et al 2017). Milk permeate got from the ultrafiltration of milk is free from proteins, however, contains the other dissolvable constituents of milk. The dairy industry is effectively looking for approaches to use this byproduct which will help increment the estimation of dairy industry. These byproducts still contain valuable components, i.e. amino acids, lactose, minerals and even little amounts of protein that could be utilized for the production of some valuable products such as fermented products, sports drinks, snacks, infant's food etc.
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Several types of bacteria such Xanthomonas campestris can produce extracellular polysaccharides (EPS). EPS are bound to the cell surface and after that release into the grown media. Microbial EPS offer a potential new wellspring of useful biopolymers for industrial, pharmaceutical medicinal applications and food. It can be used as thickeners, suspending operators, or gelling agents to improve the quality and structure of food (Morris and Harding 2009).
Halophilic and halotolerant organisms were found in each of the three species of life: Archaea, Bacteria, and Eukarya. Halophiles are classified into three groups according to salt needs, slightly halophiles (2-5 % NaCl), moderately halophiles (5-20 % NaCl) and extremely halophiles (20-30 % NaCl) while strains live in 0-5 % saltiness are considered halotolerant microorganisms (Abd Samad et al 2017). Some halophilic microorganisms can produce exopolysaccharides (Bejar et al 1998). Their EPS's are of extraordinary physical properties, e.g. the capacity to emulsify at acidic pH (Martinez-Checa et al 1996). Their chemical and physical structures are valuable in different industrial fields when using as thickening and binding agent (Tombs and Harding 1998).
Wadi El Natrun, Beheira Governorate, Egypt, is a valley consists of seven substantial, basic, hypersaline, thalassic lakes and various fleeting pools. Salinities extending from 1.5 to 5.0 M NaCl, pH estimations of somewhere in the range of 8.5 and 11 and temperatures of up to 50 °C make Wadi El-Natrun lakes great environments for the confinement of extremophiles. A rich microbial assorted variety exists in both the waters and sediments of Wadi El Natrun lakes (Mesbah et al 2007) .
The objective of this study was to isolate some halophilic bacteria to select those that maximize utilization of lactose as a substrate to produce exopolysaccharides from salt whey and milk permeate.
MATERIALS AND METHODS

Materials
1-Samples collection and handling
The halophilic strains were isolated from two types of samples. The first type was dairy samples (Baramily cheese whey and mish cheese), while the second type was water samples (salty lake water and its sediments) collected during July 2016 from three lakes, i.e Hamra, UmRisha, and Baida, of Wadi El-Natrun.
2-Whey and milk permeate
Sweet whey and milk permeate samples were obtained from Arabian Food Industries Company (Domty), 6 th October City, Giza, Egypt.
Methods
1-Determination of salt content
The salt content of the brine was determined according to Mohr titration (James, 1995).
2-Screening test for exopolysaccharide production
Screening test was carried out on Halobacteria medium (372) was prepared according to (German Collection of Microorganisms and Cell Cultures) DSMZ GmbH catalog 2007, whey agar and milk permeate agar media (with 10 % NaCl). The isolated strains were plated and incubated under aerobic conditions at 37°C for 3-4 days. At the end of incubation period, mucoid of colonies was determined by visual appearance, while it's ropiness was evaluated by touching them using a sterile inoculation loop (Welman et al 2003) and confirmed by ethanol precipitation method (Ruas-Madiedo and de los Reyes-Gavilan 2005).
3-Identification of selected strains
The strains were identified using physiological, biochemical tests (Biolog, 2013). and 16S rRNA sequence analysis methods as following:  DNA (Deoxyribonucleic acid) was extracted using protocol of GeneJet genomic DNA purification Kit (Thermo K0721)  PCR (Polymerase Chain Reaction) was made using Maxima Hot Start PCR Master Mix (Thermo K1051)  PCR cleanup was made to the PCR product using Gene JET™ PCR Purification Kit (Thermo K0701)  Finally sequencing to the PCR product was made on GATC Company by use ABI 3730xl DNA sequencer by using forward and reverse primers.
RESULTS AND DISCUSSION
1-Characterization of isolated strains
Data presented in Table ( 1) indicate the sampling sites, types, pH, sodium chloride concentrations (%) and distribution of halophilic isolates. It could be noticed that the water of lakes Baida and
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UmRisha are similar and they greatly differ from that of Lake Hamra. This result agrees with those obtained by Mesbah et al (2007) . The distribution of the isolated halophilic bacteria grown on halo-bacteria medium (DSMZ M 372) using 15 and 20% NaCl as well as those grown in whey and milk permeate and production of exopolysaccharides is illustrated in Fig. (1) . The total number of isolated strains were 46 strains with identification numbers (1: 46). As shown in Fig. (1) it could be noticed that there are seven strains have the ability to grow on whey or milk permeate producing polysaccharides. Those strains were identified under numbers were 16, 36, 37, 39, 41, 44 and 45. The selected strains were used for further research work while the other strains that couldn't grow on salted whey and/or permeate were discarded. Fig. (2) indicates that the strains number 37, 39, 41 and 44 grown from 0 to 20 % of NaCl with optimum concentration at concentration of 5 % NaCl except strain No. 44 was 10 % NaCl its optimum. The growth range of NaCl for the strains No. 16 and 36 were from 5 to 20 % with optimum concentration 10, 15 % NaCl, respectively. While the optimum salt concentration for the strain No. 45 was 15 % and growth range was from 0 to 15 % NaCl.
2-Characterization of selected strains
Amal Hegazi; El-Nawawy; Ali and El-Samragy
Data illustrated on Fig. (3) shows that pH 7 was optimum for growth of all strains except strains strain No. 36 and 44 where the optimum pH for them was 8 after 96 hr of incubation. The pH of the growth medium ranged from 5 to 9 for strains No. 37, 39,41 and 44. While it was from pH 6 to 9 for the other strains, i. e No. 16, 36 and 45.
The effect of the growth temperature was illustrated in Fig. (4) where the temperature range for all strains was from 25 ºC to 45 ºC and the optimum growth temperature was 37 ºC for the strains No. 16, 37 and 41, and 30 ºC for the strains No. 36, 39, 44 and 45. The obtained results showed that the different concentrations of NaCl (0, 5, 10, 15 and 20%), different ranges of pH (5, 6, 7, 8 and 9) and different temperatures of incubation (25, 30, 37 and 45ºC) could be used for the growth of the selected strains and utilized whey and/or milk permeate for the production of exopolysaccharides.
3-Effect of some growth conditions on EPS production from selected isolates
Several studies have revealed that whey can be used as a fermentation medium to produce EPS using different strains (Pantazaki et al 2009,  Mozzi, et al 2001) .
Data presented in Figs. (5), (6) and (7) indicate that the optimum concentration of NaCl was 10% to all the selected strains except strains No. 36 and 39 was 15 %. While grown at pH 7 give the best quantity of EPS for all the studied strains except strains No. 36 and 45 was pH 8. The optimum incubation temperature was 37º C for all the selected strains except strain No. 36.
The previous result show that strains No. 16, 37 and 41 were the best strains in EPS production from whey as it appears in Fig (8) . The effect of NaCl concentrations, pH and incubation temperatures on the production of EPS from selected isolates grown on milk permeate was illustrated in Figs. (9), (10) and (11) . The obtained results show that the strains No. 16, 37 and 41 were also the best strains in the EPS production when grown on milk permeate. Therefore, these three strains were selected to produce EPS from whey and milk permeate. Fig's (12, 13 and 14) represent the molecular identification of the isolated strains 16, 37 and 41 respectively, based on the partial sequence of 16S rRNA gene. In conclusion, the isolated strains are identified as follow:
 16: Alteribacillus bidgolensis strain P4B 16S ribosomal RNA gene, partial sequence  37: Bacillus licheniformis strain DSM 13 16S ribosomal RNA, partial sequence  41: Bacillus licheniformis strain DSM 13 16S ribosomal RNA, partial sequence These results are in a contrast with those reported by (Song et al 2011) for B. licheniforms which produced large amounts of EPS.
The genus Alteribacillus belongs to the family Bacillaceae within the phylum firmicutes. The genus includes two species with validly published names at the time of writing. The genus Alteribacillus was first proposed by Didari et al ( 
